Imatinib mesylate inhibits the proliferation-stimulating effect of human lung cancer-associated stromal fibroblasts on lung cancer cells.
Platelet-derived growth factor (PDGF) is a significant mediator in the proliferation of cancer-associated stromal fibroblasts (CAFs). The inhibition of CAF proliferation by blocking PDGF signaling could lead to a development of novel cancer therapy. We analyzed whether inhibiting proliferation of lung CAFs by imatinib mesylate, which has inhibitory activity on PDGF-receptor tyrosine kinase, could suppress the proliferative activity of lung cancer cells which coexisted in the tumor tissue. First, we established primary cultured fibroblasts from human lung cancer tissues. RT-PCR analysis showed that PDGF-receptors (PDGFRalpha and beta) were more highly expressed in the fibroblasts, whereas PDGFs (PDGF-A, and -B) were more in lung cancer cell lines. Western blotting showed that imatinib treatment inhibited phosphorylation of PDGFRbeta, Akt, and Erk1/2 in the fibroblasts. The treatment also significantly inhibited the proliferative activity of the fibroblasts. The inhibitory effects were exerted more definitely in co-administering imatinib and PDGF-BB, a dimer of the polypeptide chains of B, than in administering imatinib alone. The conditioned media of the fibroblasts significantly increased the proliferative activity of human lung cancer cell line A549 compared to control culture medium. The proliferation-stimulating effect on A549 cells decreased significantly in the conditioned media of the primary cultured fibroblasts that had been treated with imatinib. Our results suggest that imatinib has antitumor activity which is exerted by reducing the proliferation-stimulating effect of CAFs on lung cancer cells, as well as inhibiting the proliferation of CAFs, by way of blocking PDGF signaling.